[Ipuioxxenne k 0CHOBHOI 00pa30BaTENbHON ITPOrpaMMe
cpeaHero oouiero o0pa3oBaHusl, yTBEpKACHHON
npuka3zom 1o MKOVY «Cpennss mxosia Ned»

ot 01.09.2023 r. Ne183-O1

Padouasi nporpamma yueoHoro kypca «I'eomerpusi» 6azoBoro ypous ajsi 10-11-x
KJIACcCOB

IHHosscHuTeabHAA 3aIIMCKA

Pabouas nmporpamma yueOHoro Kypca «['eomerpus» 6a30BOT0 YpoBHS JUIsl 00ydaromuXCs
10-11-x xmaccoB MKOY «Cpennsist mkosa Ned» pa3paboTaHa B COOTBETCTBUU C
TpeOOBaHUSAMH:

o ®enepanpHoro 3akoHa oT 29.12.2012 No 273-D3 «O06 o6pazoBanuu B Poccuiickoit
denepanuny;

o mpukaza MuroOpHayku ot 17.05.2012 Ne 413 «O0 yTBepKIcHUH (PenaepabHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapPTa CPEAHETO 00IIEero 00pa30BaHUS)
(c u3MeHeHHsMH, BHECEHHBIMH TIprKa3oM Munnpocsererus ot 12.08.2022 Ne
732);

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepkaecHUH (enepaTbHON
00pa3zoBaTeIbHON MPOrpaMMBbl CPETHEr0 00IIer0 00pa30BaHUSY,

o mpukaza Munnpocemenus ot 22.03.2021 Ne 115 «O6 yreepxaeauu [Topsiaka
OpraHu3aIluy U OCYIIECTBICHHUS 00pa30BaTEIbHON NESITEIHHOCTH 110 OCHOBHBIM
00111600pa3oBaTEIHHBIM MMPOTPAMMaM — 00pa30BaTEIHLHBIM MPOTPAMMaM
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CPEeIHEro 00IIero oOpa3oBaHUsy;

o C(II 2.4.3648-20 «CaHuTapHO-3IHAEMHOJOTHUECKHIE TPEOOBAHUS K OPraHU3alUsIM
BOCIIMTaHUS U 00yYCHUsI, OTJIBIXA U O3JIOPOBIICHHSI IETEH U MOJIOICHKI,
YTBEP)KJICHHBIX MIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.09.2020 Neo
28,

e CanlluH 1.2.3685-21 «['urneHndeckre HOpMATUBBI U TPEOOBaHMS K 00ECIICUEHHUIO
Oe3omacHoCTH U (WiK) OE3BPEIHOCTH IS YesioBeKa (haKTOPOB CPeIbl OOUTAHUSY,
YTBEP)KJICHHBIX MIOCTAHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.01.2021 Neo
2;

e KOHIIEHIIMU PA3BUTUS MATEMaTHUECKOTO 00pa30BaHusl, YTBEPIKICHHON
pacniopspkenueM [IpaButenscTBa oT 24.12.2013 Ne 2506-p;

e yueOHOTO IIaHa CPETHEro 00IIero 00pa30BaHus, YTBEPKICHHOTO IPUKA30M
MKOY «Cpennsis mikona Ned» ot 01.09.2023 Ne 174 - Ol «O06 yTBepxaeHun
OCHOBHOM 00pa30oBaTeIbHON MPOTPAMMBI CPEHET0 00IIer0 00pa3oBaHUs,

e (enepanbHOl paboueil mporpaMMbl yueOHOTO Kypca «'eoMeTpus», KOTOPhIi

BXOJIUT B COCTaB yueOHOro npeaMera «MaTeMaTHKa.

Pabouyas mporpamma OpueHTHPOBaHA Ha IieJIEBble IPUOPUTETHI, CHOPMYINPOBAHHBIE B
¢benepanbHON paboueil mporpaMMe BOCIUTaHUS U B paboyell mporpaMMe BOCITUTAHUS
MKOY «Cpennsist mkona Ned». Pabouast mporpamma yuebHoro Kypea «I'eomerpus»
6a3o0Boro ypoBHs i1t oOyyatomuxcs 10-11-x kimaccoB pa3paboTaHa Ha OCHOBE
denepanbHOro rocy1apCTBEHHOI0 00pa30BaTENIBHOTO CTaHIApTa CPEIHET0 O0IIEero
00pa3oBaHus, ¢ y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, PEIBIBISIEMbIX K
MaTeMaTH4ecKoMy 00pa30BaHUIO, U TPAAULIUI poccuiickoro oOpa3oBanus. Peanuszanus



MIPOrpaMMBI 0OECTICUMBACT OBJIAJICHUE KIIFOUEBBIMU KOMIICTCHIIUSMHU, COCTABIISIONIMUI
OCHOBY JIJIsl CAMOPA3BUTHUS M HEPEPHIBHOTO 00Pa30BaHusl, LIEJIOCTHOCTh OOIIEKYIBTYPHOTO,
JUYHOCTHOTO U MMO3HABATEIBHOTO PAa3BUTHUS JTUYHOCTU OOYUAIOIINXCS.

BaxHOCTh yueOHOTO Kypca TeOMETPHUHU Ha YPOBHE CPEIHET0 OOIIEro 00pa3oBaHus
00yCIIOBIIeHAa MPAKTUYECKON 3HAUMMOCTBIO METAIPEAMETHBIX U MTPEIMETHBIX PE3yJIbTaTOB
00y4eHHs TeOMETPUH B HAIIPABIICHUU JIMYHOCTHOTO Pa3BUTHsI 00y4aromuXcH,
¢dbopmupoBanus GyHKIHOHATFHOW MAaTEMaTHUECKONH TPAMOTHOCTH, U3YUSHHS PYTUX
y4eOHBIX UCIUIUIMH. Pa3BuTHEe y 00y4Jaromuxcs MpaBHWiIbHBIX MIPEICTABICHUNA O CYITHOCTH
U IIPOUCXO0XK/IEHUU T€OMETPUUYECKUX a0CTPaKLIUM, COOTHOLLIEHUH PEalbHOI0 U UA€aIbHOTO,
XapaKTepe OTpaKEHUsI MaTEMAaTUYECKON HayKOM SIBJICHUH U MIPOLIECCOB PEaIbHOIO MUPA,
ME€CTE F€OMETPHUH B CUCTEME HAYK U POJIM MaTEMaTHYECKOTO MOJAEINPOBAHUS B HAYYHOM
MMO3HAHUU U B NIPAKTUKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
yyalmxcs, a TakkKe KaueCTB MBIIIJICHHs], HEOOXOIUMBIX JJISl aallTallii B COBPEMEHHOM
oOmiecTse.

I'eomerpus siBisieTcs 0IHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEAHETO OOIIEro
o0Opa3oBaHus, Tak Kak o0ecreunBaeT BOZMOKHOCTh U3y4EHHS KaK JTUCIUIUINH €CTECTBEHHO-
Hay4YHOW HANPABJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIuieHne, GopMupyeMoe pu U3y4eHUH 00yJaIOIUMHUCS TTOHATHIHBIX OCHOB
TEOMETPUH U TTOCTPOCHUH LETIOYKU JIOTUYECKUX YTBEPIKICHUM B XOJ€ PEIICHUS
reOMEeTPUYECKUX 3a/1a4, YMEHHUE BbIIBUTaTh M OMPOBEPraTh FUIOTE3bI HETIOCPEICTBEHHO
MCIOJIb3YIOTCS IPU PEIICHUH 33a]]a4 €CTECTBEHHO-HAyYHOTO 1IMKJIA, B YaCTHOCTU U3 Kypca
bus3uKH.

YMeHue OpueHTHPOBAThCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCeX 00IacTIX
NesITeNbHOCTH yenoBeka. OpHeHTalus 4yeloBeKka BO BpEMEHHU U MPOCTPAHCTBE —
HE00X0IMMOE YCIIOBUE €r0 COLMAIBHOTO OBITHS, POopMa OTpayKEeHUsI OKPYKAIOILIEro MUpAa,
YCIIOBHE YCIIEIIHOTO MMO3HAHUS U aKTUBHOTO MPE00pa30BaHus 1eHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3amMu 0ObEIUHSIET pa3HbIe BUABI YUeOHOM U
TPYIOBOM NESATENLHOCTH, SBIISETCS OJHUM U3 MPOPECCUOHATBHO BaXKHBIX KA4eCTB, TOITOMY
aKTyalibHa 3aja4a GOpPMHUPOBAHUS Y O0yUYaIOIINXCS MPOCTPAHCTBEHHOT'O MBIIIIICHUSI KaK
Pa3HOBUIHOCTU OOPA3HOTO MBIIIJICHUS] — CYILIECTBEHHOTO KOMIIOHEHTA B TIOJITOTOBKE K
MPAKTUYECKON JEeSITeNbHOCTH [0 MHOTUM HaIPaBJICHUSIM.

Iesb ocBOEHMSI TpOrpaMMbl y4eOHOTO Kypca «['eomeTpus» Ha 6a30BOM YpPOBHE OOYyUCHHS —
o01reo0pa3oBareabHOE U OOLIEKYIBTYPHOE pa3BUTHE O0yUAIOUINXCS Yepe3 oOecreyeHmne
BO3MOYKHOCTH MPUOOPETCHHSI M UCII0JIb30BAHUS CUCTEMATHYSCKUX FT€OMETPUICCKIX 3HAHUN
U JICUCTBUH, CHICIM(DUIHBIX TEOMETPHH, BO3MOHOCTH YCIIEIITHOTO MPOI0JDKEHUS
00pa3oBaHUs MO CHEIHATBLHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM HCIIOIH30BAHHEM
TE€OMETPHH.

[IporpamMma mo reomeTpuu Ha 0a30BOM YpOBHE MIpeHA3HAUYCHA IS 00YJArOIIUXCs CpeTHEH
IITKOJIbI, HE UCIBITHIBABIINX 3HAYNTENbHBIX 3aTPYAHEHUI Ha yPOBHE OCHOBHOTO O0IIEro
oOpazoBanus. Takum 00pazoM, oOydaromuecs Ha 6a30BOM YPOBHE JOKHBI OCBOUTH 00IIINE
MaTeMaTHYeCKUe YMEHHs, CBSI3aHHBIE CO CIelU(DUKON TeOMETPUN U HEOOXOAUMBIE ISt
KU3HU B COBPEMEHHOM ob1iecTBe. KpoMe 3Toro, OHM UMEIOT BO3MOKHOCTh H3Y4YHTh
reoMeTpHio 6oJiee rryOboKo, €clu B AadbHEHIIeM BOSHUKHET HEOOXOIUMOCTD B
TreOMETPHUECKUX 3HAHUSAX B MPOPECCUOHAIBHON IeATEeTHHOCTH.



JlocTrKeHHe e OCBOSHHSI TIPOTrpaMMbl 00ECTIEUHBACTCS PEIICHUEM COOTBETCTBYIOIIUX
3anad. [IppopuTeTHRIMU 3a7auaMu OcBOeHUs Kypca «['eomeTpumn» Ha 6a30BOM ypOBHE B
10—11-x knaccax SBJISIFOTCA:

e (opmupoBaHUE MPEACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOU KYJIBTYPHI U
OCO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOUIM MUPOM;

e (opmupoBaHUE MpeACTABICHUS O MHOTOTPAHHUKAX U TeJlaX BPALICHHUS KaK O
BOXHEHUIINX MaTEeMaTHYECKUX MOJIEIISX, O3BOJISIONINX OTMCHIBATD U H3y4aTh
pa3HbIe SBJICHUS OKPYXKAIOIIETO MHPA,

e (opmupoBaHUE YMEHHUS PACIIO3HABATH HAa YEPTEXKAX, MOJIENIAX U B PEATBHOM MHUPE
MHOTOT'PaHHUKH H Tella BPAIICHNUS,

e OBJAJICHHE METOJAMHU PEUICHUS 3a7a4 Ha MOCTPOSHUS Ha H300paKECHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHUE YMEHHUS OTIEPHPOBATH OCHOBHBIMH MOHATHSMHU O MHOTOTPAHHUKAX
U TellaxX BPAlIeHHUs U UX OCHOBHBIMHU CBOWICTBAMH;

e OBJAJICHHUE ATOPUTMaMU PEIICHUS] OCHOBHBIX THIIOB 3a/1a4; (POpMUPOBAHHE
YMEHUS IPOBOIUTH HECIIOKHBIC JOKA3aTEIbHBIC PACCYXKICHUS B XO/I€ PEIICHUS
CTEPEOMETPUIECKUX 3a/1a4 U 33124 C MPAKTUIECKUM COJICPKAHHUEM,

e Pa3BHUTHE HHTEIUIEKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00YJaronIuXcs,
MO3HABATEIHHOM aKTUBHOCTH, HCCIIEIOBATEIHCKUX YMEHUH, KPUTUIHOCTH
MBIIILICHHS

e (opmupoBaHuE QYHKIIMOHAIEHOW IPaMOTHOCTH, PEJICBAHTHOW I€OMETPUH. YMEHUE
pacrno3HaBaTh MPOSIBICHUSI TEOMETPHUUECKUX MOHITUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHbIX )KU3HEHHBIX CUTYAlUsIX U MPU U3YUEHHUH JIPYTHX
y4eOHBIX MPEAMETOB, MPOSBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(dbopMynTUpOBaTh UX Ha SI3BIKE TEOMETPUU U CO3/]aBaTh FT€OMETPUUECKHE MOJEIH,
MIPUMEHSTh OCBOCHHBIN T€OMETPUYECKUH anmapat JUisl pelieHusl MPaKkTUKO-
OpPUEHTUPOBAHHBIX 3aJ[a4, UHTEPIIPETUPOBATH U OLICHUBATD MOJIy4YEHHBIE
PE3yNbTaTHhI.

OTIMYUTEIbHON 0COOEHHOCTRIO IIpOorpaMMmal ABJIACTCA BKIIFOYCHHUE B KYpC CTEPECOMETPUH B
HaydaJi€ €ro M3y4cHus 3aaa4, p€ula€MbIX Ha YPOBHE HHTYUTHBHOI'O IIO3HAHUSA, U
OIIPCACIICHHBIM O6p330M OpraHru3oBaHHAasA pa60Ta Haa HUMHU, YTO CHOCO6CTByeT Pa3BUTHUIO
JIOTHYECKOT'O U MMPOCTPAHCTBCHHOI'O MBIIJIICHU A, CTUMYJIUPYET MPOTEKAHUC MHTYUTUBHBIX
IIponeccoB, MOTUBUPYET K ,Z[aJ'ILHefIHIeMy HN3YUCHUIO IIPEAMCETA.

Hpe,[[HOLITeHI/IC OTHACTCA HAlNIIAHO-KOHCTPYKTUBHOMY MCTOAY O6y‘leHI/I${, TO €CTb
TCOPCTHUYCCKUC 3HAHNA UMCIOT B CBOEH OCHOBE YYBCTBCHHOCTDb HpeHMeTHO'HpaKTquCKOﬁ
JesaTenbHOCTH. Pa3BuTue IMPOCTPAHCTBCHHLBIX HpeﬂCTaBHeHI/Iﬁ Yy ydamuxcsa B Kypce
CTCPCOMECTPHH IIPOBOAUTCA 3a CUCT PCHICHUSA 3aaa4 Ha CO3JaHHUC IIPOCTPAHCTBCHHBIX
o6pa30B " 3aJ1a4 Ha OIICPUPOBAHUC MTPOCTPAHCTBCHHBIMHA 06pa3aMH. C03I[8.HI/I€ 06pa3a
IMpOBOAUTCA C OHOpOfI Ha HArJIIAHOCTDb, a4 OIICPUPOBAHNC 06pa30M — B YCJIOBUAX OTBJICUCHUS
OT HArlI1AHOCTH, MBICJICHHOI'O USMCHCHUA €0 UCXOAHOT'O COACPKAHUA.

OcHOBHBIE cojiepKaTenbHbie THHUN Kypca «['eomerpun» B 10—11-x kimaccax:
«MHororpanHuKny, «[IpsiMble 1 TUIOCKOCTH B IPOCTPaHCTBE», «Tena BpameHus», «Bekropsr
Y KOOPJIMHATHI B TPOCTPAHCTBE». DOpMHUpPOBAHUE IOTHYSCKAX YMEHUHN pactpeiesseTcs He
TOJILKO TI0 COJICPKATEIILHBIM JIMHUSIM, HO U TI0 T0JIaM 00YYeHUs Ha YPOBHE CPETHETO OOIIEero
oOpa3oBaHusl.



Coneprxanue 00pa3oBaHusl, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHHS
paboueii mporpaMMbl, paclpeAeICHHBIM 110 T0J1aM 00yUeHHsI, CTPYKTYPUPOBAHO TAKUM
00pa3oM, 4TOOBI OBJIa/ICHUE TEOMETPUIECKUMU MOHATHSAMU U HABBIKAMH OCYILECTBIISIIOCH
[IOCJIEIOBATEIBHO U NOCTYINATENbHO, ¢ COOMIOAEHUEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUSI BKJIFOUAIKNCH B OOIIYI0 CUCTEMY '€OMETPUUYECKUX MTPEICTABICHUM
oOyJaromuxcs, pacmpsisi 1 yriryossis ee, o0pasysi IpoYHbIe MHOKECTBEHHBIE CBSI3H.

Ha u3yuenue reomerpun oTBoUTCs 2 9aca B Henemo B 10-M kiacce u 1 gac B Hepenio B 11-
M KJIacce, Bcero 3a JiBa rojia ooyuenusi — 102 yaeOHbIX daca.

I[J'ISI peanmamm HpOFpaMMBI I/ICHOJ'IBSYIOTCSI y‘I€6HI/IKI/I, I[OHyHIGHHI)Ie K UCITOJIB30BAHUIO
MIpY peanu3aliyi UMEIOIINX FTOCYAapCTBEHHYIO aKKpEAUTALMI0 00pa30BaTeIbHbBIX IPOTrpaMM
HavyaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeIHero 001ero oopa3oBaHusi OpraHu3alusIMHy,
OCYIIECTBIISIONTUMHU 00pa30BaTEIBHYIO JISATSIIBHOCTD, IPUKa30M MUHITPOCBEIICHUS OT
21.09.2022 Ne 858:

e Maremaruka. ['eomerpus, 10 knacc/Mep3isik A.T'., Homuposckuii JI.A.,
[Tononckuii B.b., fAxup M.C.; nox pexn. [lomonsckoro B.E., OO0 «M3narenbckuii
nentp "BEHTAHA-IT'PA®"»; AO «M3narensctBO "[IpocBemienue’»;

e Maremaruka. 'eomerpus, 11 kmacc/Mep3nsk A.T'., Homuposckwii [T.A.,
[Tosonckuii B.b., Axup M.C.; nox pexn. [Tomonsckoro B.E., OO0 «M3narenbckuii
nentp "BEHTAHA-T'PA®"»; AO «M3narensctBO "[IpocBemienue»;

o <..>

DJIEKTPOHHBIC 00pa30BaTEIBHBIC PECYPCHI, JOMYIIEHHBIC K UCITOIH30BAHHIO TIPY PEATU3aIINN
MMEIOIIUX FOCYIaPCTBECHHYIO aKKPEIUTAITUIO0 00pa30BaTEeIIbHBIX MTPOrPaMM HAYaJILHOTO
00111eT0, OCHOBHOTO OOIIEro, CPeAHEro 00IIero oopa3oBaHus MPUKA30M MHUHIIPOCBEIIEHUS
ot 04.10.2023 Ne 738:

DNeKTpOHHBIN 00pa3oBaTenbHbIN pecype «Jlomamaue 3aganus. Cpeanee oOriee
obOpazoBanue. ['eomerpusi», 10-11 kmace, AO «M3nmatenscTBo "IIpocBemenue’»;
Tpenaxep «Ob6nako 3HaHui». Maremaruka. 10 kimacc, OO0 «Duzukon JIady;
Tpenaxep «Ob6nako 3HaHu». Maremaruka. 11 kimacc, OO0 «Duzukon JIady;

o <>

IlnanupyemMble pe3yJabTaThbl 0CBOECHHUS
y4e0OHOro Kypca

JIMYHOCTHBIE pPe3yJIbTAThI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl yueOHoro Kypca «I'eomeTpusi»
XapaKTEePU3yIOTCS:

I'paxxnanckoe BocMTaHHE:!



Cc(OPMHUPOBAHHOCTHIO IPAKIAHCKON TIO3HMIIMU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUICKOTO OOIIECTBa, MPEICTABICHUEM O MAaTEMaTHIECKUX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SBJICHHM, TPOLEAYP IPaXIaHCKOTO
oOrrectBa (BBIOOPHI, OMPOCHI U TIp.), YMCHUEM B3aUMOJICHCTBOBATH C COUATbHBIMU
HHCTHTYTaMH B COOTBETCTBHH C X (QYHKIUSIMH M Ha3HAUYCHHEM.

HanI/IOTquCKoe BOCIIMTaHME:

c(OPMHUPOBAHHOCTHIO POCCHICKOM IPayKAAHCKON ICHTUYHOCTH, YBAKECHHUS K IPOIIJIOMY U
HACTOSIEMY POCCUMCKOW MATEMATUKHU, IEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUIM
POCCHICKMX MAaTEMAaTUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ITUX
JNOCTHKEHHUM B IPYTUX HayKaxX, TEXHOJIOTUSX, cepax SIKOHOMUKHU.

I_[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHMA:

OCO3HAHHEM JYXOBHBIX IEHHOCTEH POCCHHCKOTO HApOJa; CPOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTHYCCKUM
MPUMEHEHUEM JOCTIKEHUI HAYKH U IeTEIbHOCTHIO YICHOTO; OCO3HAHNUEM JINYHOTO BKJIAa
B ITOCTPOEHHE YCTOWIHBOTO OYIYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKJIFOYAs CTETHKY MaTEMaTHIECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, PEIICHUH, paCCYKICHNUH; BOCTIPUUMYHUBOCTBIO K MATEMAaTHUYECKIM
aCrIeKTaM Pa3JIMYHbBIX BUOB HCKYCCTBA.

duznyeckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHUS IPUMEHATh MaTeMaTUUYECKIE 3HAHUS B HHTEPECaX 3J0POBOTO
1 0e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 37I0pOBBIO (310pOBOE
MUTaHUE, cOAIaHCUPOBAHHBIN PEXHUM 3aHATHI U OTJbIXA, peryisipHas puznueckas
AKTUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHUS, IPU 3aHITUSIX CIIOPTHBHO-
037I0POBUTEIBHON JESATENbHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPY/y, OCO3HAHHEM LIEHHOCTU TPYAOIIO0HS; HHTEPECOM K Pa3TUYHBIM
cdepam npodeccuoHaIbHON AeATeIbHOCTH, CBI3aHHBIM C MAaTEMATHKOM U ee
MIPUJIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BBIOOD OyayIiei mpodeccuu u
pealin30BbIBATH COOCTBEHHBIE KU3HEHHBIE IIJIaHbl; TOTOBHOCTBHIO U CIIOCOOHOCTBIO K
MaTeMaTH4eCKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEU KHU3HU,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUUYECKUX 3a7a4 MaTeMaTH4eCKOI
HaIPaBJIEHHOCTH.

IK0JI0OrnYecKoe BOCIUTAHUE:
c(hOPMUPOBAHHOCTHIO IKOJIOTUUECKOHN KYIbTYPhl, TOHUMAHUEM BIUSHUS COLUATHHO-

9KOHOMHYCCKHUX IMPONECCOB HA COCTOAHNC HpHpOI[HOﬁ U COIMaIbHOMN Ccpeabl, OCO3HAHUCM
r100aJIbHOTO XapaKTepa 9KOJIOITMYCCKUX npo6neM; OpHCHTaHI/Ieﬁ Ha NPUMCHCHUC



MaTeMaTUYEeCKUX 3HAHUH /IS pelIeHus 3a/1a4 B 00IaCTH OKPYKAIOLICH cpeibl,
IJIAHUPOBAHUS TOCTYIIKOB M OLIEHKM MX BO3MOKHBIX ITOCJIECTBUI JIUIs1 OKPYXKAIOUIEH cpeapl.

HeHHOCTI/I HAY4YHOI0 IO3HAHUSA

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTHKY, TOHUMaHUEM MAaTEMaTUYECKON HayKU KaK
cdepbl 4eTIOBEYECKOH AeITeTLHOCTH, ITAMOB €€ PA3BUTUS U 3HAYMMOCTH JIJISI Pa3BUTHS
LIUBWIM3AIMN; OBJIAJCHUEM S3bIKOM MAaTEMATHKN U MaTEMAaTUUYECKOU KYIbTYypOH Kak
CPEIICTBOM IMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO U UCCIEA0BATEIBCKYIO
NEeSTENFHOCTh UHANBUYyaIbHO U B TPYIIIIE.

MeTanpeaMeTHbIe pe3yJabTaThl

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMBI yIeOHOTO Kypca «I eoMeTpus»
XapaKTepU3YIOTCS OBJIAJICHUEM YHHUBEPCAJIbHBIMU MO3HABATEJIbHBIMM JCHCTBUSIMH,
YHUBEPCATbHBIMH KOMMYHUKATUBHBIMHU JIEUCTBUSIMU, YHUBEPCAIbHBIMHU PETYISATUBHBIMU
NEUCTBUSIMU.

1) YHuBepcaibHbie MO3HABATEbHbIE JICHCTBUS, 00eceunBaoT GOpMUPOBaHIE OA30BbIX
KOTHHUTHBHBIX IIPOIECCOB 00yJatomuXxcsi (0OCBOCHHE METOJIOB O3HAHUSI OKPYKAFOLIETO
MUPa; IPUMEHEHHE JIOTUYECKUX, UCCIIE0BATENIbCKUX ONIepaliii, yMeHHi paboTath C
uHpopmarnueii).

Ba3oBble Jornueckue neiicTBUA .

e BBISBJIATH U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKY MaTEMaTHYECKUX
00BEKTOB, MOHATUH, OTHOLIEHUIN MEXy NOHATUIMHU; (POPMYITHPOBATH
oTmpe/ieNieHus] HOHATUI; yCTaHABIMBATh CYIIECTBEHHBIN IPU3HAK KIaccUPUKaIIIH,
OCHOBaHUS U1 000011eHUsI U CPaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAIN3a,;

e BOCHpPUHUMATH, POPMYIHPOBATH U MPe0oOPa30BBIBATH CYKICHHUS. YTBEPAUTEIbHBIC
Y OTpULATeNIbHbIC, EMHUYHBIC, YACTHBIC U O0IIUE; YCIOBHEIE,

e BBISABJISITH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUNS B
(dakTax, TaHHBIX, HAOIIOACHUAX U YTBEPKICHUIX; IPEATIarath KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEH U MPOTHUBOPEYUHIA;

e JleJaTh BBIBOJIBI C UCTIOJIH30BAHHEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHyKTUBHBIX
YMO3aKTIOUYEeHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e TIPOBOJUTH CAMOCTOSITENILHO JI0KA3aTeIhCTBA MATEMAaTUUECKIX YTBEPKACHUN
(mpsiMbIe ¥ OT IPOTUBHOTI'O), BHICTPAMBATh aPTYMEHTAIIUIO, IPUBOANUTH TPUMEPHI U
KOHTPIpUMEPHI; 000CHOBHIBATH COOCTBEHHBIE CYXCHHS 1 BHIBOIbI;

e BBIOMpATH CHOCOO pereHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB
pelieHus, BEIOUpaTh HarboJliee MOIXO SN ¢ YIETOM CaMOCTOSITEIHHO
BBIJICICHHBIX KPUTEPHEB).

Ba3oBnble ucciaenoBarebLCcKHe JeiicTBUA:

e HCIOJb30BaTh BOIPOCH! KaK UCCIIEI0BATENIbCKUI MHCTPYMEHT TIO3HAHMS,
(opMynUpoBaTh BONPOCH], (PUKCUPYIOLIUE IPOTUBOPEUHE, TPodIIeMy,



yCTaHaBJIMBaTh UICKOMOE U JIaHHOE, (JOPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBAThH
CBOIO IIO3UIMI0, MHEHHUE;

e TPOBOJIUTH CAMOCTOSITENILHO CIIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEJOBAHUE 110
YCTaHOBJICHUIO 0COOEHHOCTEN MaTeMaTH4eCKOro 00beKTa, IBJICHMUs, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX Ay 00bEKTaMH, SIBJICHUSMH, [TPOLIECCaMU;

e CaMOCTOSTEIBLHO POPMYITHPOBATH OOOOIICHHS W BEIBOJIBI 110 PE3YyJIbTaTaM
IIPOBEJIEHHOTO HAOIIIO/IEHUS, UCCIIEJOBAHMSI, OLIECHUBATh I0CTOBEPHOCTh
[IOJIyYE€HHBIX PE3y/IbTaTOB, BHIBOIOB U 0000IIEHUH;

e POTHO3MPOBATH BO3MOXHOE PA3BUTHUE MPOILIECCA, a TAKIKE BbIABUTaTh
MIPENIIOJIOKEHUSI O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Padora c undopmanueii:

e BBISABJIATH JeUIUTHI HH(OPMALIMH, TaHHBIX, HEOOXOIUMBIX U1 OTBETa HAa BOIIPOC
U JUIs pellieHus 3a]1auH;

e BBIOMpaTh HH(OPMALIMIO U3 UCTOYHUKOB PA3INYHbIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HH(GOPMAIUIO PA3IMUHBIX BUIOB U (HOpM
MIpe/ICTaBJICHMUS,

e CTPYKTYpHpOBaTh HH(OPMAIINIO, IPEJICTABIISATH €€ B Pa3IMYHbIX hopMmax,
WUTIOCTPUPOBATh TpadudecKy;

e OIICHMBATh HAJECKHOCTh HH(DOPMALIMU IO CAMOCTOSATENBHO CHOPMYTUPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaabHbICc KOMMYHHKATHBHbBIE JICHCTBHs, 00eCIeYnBaOT C(HOPMUPOBAHHOCTD
COLMABHBIX HABBIKOB OOYUYAIOIIHXCS.

OO01enue:

e BOCHpPUHUMATH U POPMYIUPOBATH CYKJIECHHUS B COOTBETCTBUU C YCIIOBUSIMHU U
LeIsIMU OOIIEeHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U TUCbMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS 110 X0y pelIeHHs 3aa4Hu,
KOMMEHTHPOBATH MOJyYEHHBIN pe3ysIbTar;

e B XO0J€ 00CYXJIeHUS 33JaBaTh BOMPOCHI MO CYIECTBY 00CYkK/IaeMOl TEMBI,
npoOeMbl, perraeMoi 3ajauu, BbICKa3bIBaTh UJIeH, HalleJICHHbIE Ha MIOUCK
PEILICHHUS; CONIOCTABIATH CBOU CYXKICHHUSI C CY>KJICHUSMU APYTUX YIaCTHUKOB
nuanora, oOHapyKMBaTh pa3inyKe U CXOJCTBO MO3UIUI; B KOPPEKTHOH popme
(hopMynupoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;

e TPEICTABIATH PE3YAbTATHI PELICHUS 3a/Ia4l, SKCIIEPUMEHTA, UCCIEA0BaHMUS,
MIPOEKTA; CAaMOCTOATEIbHO BBIOUPATh (POpPMAT BBICTYIUICHUS C YUETOM 3a/1a4
MIpe3eHTAIMH U 0COOCHHOCTEH ayAUTOPHH.

CoTpyaHn4ecTBo:

e TIOHMMATh M UCHOJIB30BATh NIPEUMYIIIECTBA KOMAHIHON ¥ WHAUBHIYaIbHOM paboThI
IIPU pelIeHnH y4eOHbIX 3a/1a4; IPUHUMATh 11€J1b COBMECTHON AEATEIbHOCTH,
IUTAHUPOBATh OPraHU3allii0 COBMECTHON pabOThI, pacipeaessiTh BUIbI padoT,
JIOTOBAPUBATHCS, 00CYKIATh MPOLECC U Pe3yabTaT paboThl; 060011aTh MHEHUS
HECKOJIbKUX JIIOJIeH;

e y4acTBOBATh B IPYIOBHIX popMax paboThl (0OCYKIeHUs, 0OMEH MHEHHI,
MO3TOBBI€ IITYPMBI U MHBIE); BBIMOJIHATH CBOIO YacTh PadOTHI M KOOPJHHUPOBATh



CBOM JICWCTBHUS C IPYTMMU YJIE€HAMHU KOMAaH/bl; OLICHUBATh KAYE€CTBO CBOEIO BKJIA1a
B OOIIUI IPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM yIACTHHKAMU
B3aUMOIEHCTBUSL.

3) YHuBepcaabHbIC peryJassTHBHBIE ACHCTBHS, 00eCIIeYMBaOT (POPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U KU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranmu3anus:

e COCTaBJIATH IUIaH, AJITOPUTM PELICHUS 3a]1a4l, BEIOUpATh CIOCO0 peleHus C
Y4€TOM UMEIOIINXCS] PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELLIEHUI C yUeTOM HOBOM MH(POPMAIUH.

CaMOKOHTPOJIb:

e BIIAJICTh HABBIKAMH MO3HABATEIHHOM peieKCHu KaKk OCO3HAHMS COBEPIITAEMBIX
JEHUCTBUM W MBICTUTEBHBIX ITPOIIECCOB, UX PE3YTLTATOB; BIAJETh CIOCOOAMU
CaMOMPOBEPKH, CAMOKOHTPOJISA MpoLiecca U pe3ysibTaTa PEIICHUS] MaTeMaTUYECKOU
3aJ1a4M;

e TMPEIBUACTh TPYIAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBHI B IEATEIILHOCTH HA OCHOBE HOBBIX OOCTOSITENIbCTB, TaHHBIX,
HaWJIEHHBIX OMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATHh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHIM, OOBSICHATD MPUYUHBI
JOCTYOKCHHS WJIM HEIOCTHIKEHHS PE3YJbTAaTOB JEATEILHOCTH, HAXOAUTH OLITHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

IIpeaMeTHBIE pe3yJabTaThI

10-i1 kiaacce
OnepupoBaTh MOHATUAMU: TOUYKA, IPSIMasi, INIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPHUH M CIICJCTBUS U3 HUX MPU PEHICHHH T€OMETPHUIECKUX
3a1ad4.

OHepI/IpOBaTB TMOHATHUAMMU: TIAPATIICTIBHOCTD U IICPIICHAUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH.
KJ'IaCCI/I(bI/II_II/IpOBaTB B3aMMHOC PACIIOJIOKCHHUC ITPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC.

OnepupoBaTh NOHATUSAMU: IBYTPAHHBINA yroJl, FpaHy JIBYTPaHHOTO yIJia, pedpo IBYrpaHHOTO
yIJla; TMHEHHBINA Yroi IBYIpaHHOTO YIJia; TpajycHas Mepa JABYTPaHHOTO yria.

OHepI/IpOBaTB TMIOHATHUAMHA. MHOTOI'PaHHUK, BBIHYKHLIﬁ u HGBBIHYKJ'IHﬁ MHOT'OT'paHHUK,
QJICMCHTBI MHOT'OI'paHHUKA, HpaBHJ’ILHLIfI MHOT'OI'PaHHHK.

Pacrno3HaBaTh OCHOBHBIC BU/Ibl MHOTOTPAaHHUKOB (MMpaMu/a; Mpu3Ma, mpsMOYTOJIbHBIH
napauiesienure 1, Kyo).



KnaccudumupoBars MHOTOIpaHHUKH, BEIOMpasi OCHOBAaHUS JUIs Kinaccudukauu (BBITYKIIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKH; IPABUJIbHBIE MHOTOIPAHHUKHU; MIPSMbIE U HAKJIIOHHBIE
MPU3MBI, TAPAILICIICITUTIC]IBI).

OnepupoBarh NOHATUAMU: CEKYIIas INIOCKOCTb, CEYEHNE MHOTOTPAaHHUKOB.
OOBACHATH MPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIOIb3Ysl METO/1 CIIE/I0B.

CTpouTh Ce4YeHMs] MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBIMIOJIHATH (BBIHOCHBIC) TIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3aa4i Ha HaXOXACHHUE T'COMCTPUICCKHUX BCIIMYNH T10 06pa3uaM HJIN aJITOPpUTMaM,
MPUMCEHAA U3BECTHBIC AHAJITUTUYCCKHUEC MCTOAbI TP PCIICHHUU CTAHAAPTHBIX MATECMATUYCCKHUX
3a1a4 Ha BBIYHUCIICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKHU 10 HpSIMOfI, OT TOYKH
A0 INIOCKOCTH, MCKAY CKPCIIUBAIOIIUMHCA ITPSIMBIMU.

Pematsp 3aaun Ha HAXOXKIEHHE T€OMETPUUECKUX BEIMUMH MO 00pa3liaM WM aJropuTMam,
IIPUMEHSISI U3BECTHBIEC AHAJTUTUYECKUE METOAbI ITPH PEIICHUN CTaHJIAPTHBIX MaTEMAaTUYECKHUX
3a/1a4 Ha BBIYMCIICHHUE YTJIOB MEK/y CKPEIIUBAIOIIMMHUCS MPSIMBIMH, MEKTy IPSIMOU 1
IIJIOCKOCTBIO, MEKTy IIJIOCKOCTSIMH, JIBYTPAHHBIX YIJIOB.

Borunciisate 00beMbI M TUTOINAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (MTPH3Ma, TUPaMH/Ia) C
MpUMEHEHHEM (DOPMYIT; BBIYMCIIATH COOTHOIICHUS MEXKTY TIIOMIAISIMH ITOBEPXHOCTEH,
00beMaMu TI0I0OHBIX MHOTOTPaHHUKOB.

OnepupoBarh NOHATUSAMHU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U TIOCKOCTb
CUMMETPUH; LEHTP, OChb U IUIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarsb, mpeoOpa3oBbIBATh U HHTEPIPETUPOBATH HH(OPMALIUIO O IPOCTPAHCTBEHHBIX
reoMeTpHUecKUX Urypax, npeAcTaBIeHHYIO Ha YepTekaxX U pUCYHKaX.

[IpumeHsTh reoMeTpudecke GaxKThl Ui pelIeHUs CTePeOMETPUIECKIX 3a/1ad,
MIPEIOJIaraloMX HECKOJIbKO IIaroB pelIeH s, €CH YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOU

dbopwme.

HpI/IMeHHTB HpOCTCﬁHIPIC IIPOrpaMMHBIC CPEACTBA U IJICKTPOHHO-KOMMYHUKATMOHHBIC
CUCTCMBI ITPU PCIICHUU CTCPCOMCTPUICCKUX 3a1a4.

HpI/IBOI[I/ITB IIPpUMCEPBI MATCMATHICCKUX 3aKOHOMepHOCTCI71 B IIpUPOJC U )KU3HH,
PpacCrio3HaBaTh NPOABJIICHUC 3aKOHOB I'€COMETPUHN B UCKYCCTBC.

HpI/IMeHHTB TMIOJIy4YCHHBIC 3HAHUS HA MIPAKTHUKE. aHATIM3UPOBATH pCalIbHbIC CUTYalluu U
MPUMCHATH U3YYCHHBIC ITOHATUS B ITPOLCCCE NTONCKA PCHICHUA MATEMATUICCKA
C(l)OpMyJ'IHpOB&HHOfI HpO6J'ICMLI, MOZCIINPOBATH PCAJIBHBIC CUTYAllUN HA A3BIKC I'COMETPUH,
HcCIea0BaTh NMMOCTPOCHHBIC MOACIIU C UCIIOJIB30BAHUECM I'COMCTPUICCKUX MOHATUN U TCOPEM,
arrapara anre6pL1; pemiaTh NPAKTHUYCCKUEC 3aauU, CBA3AHHBIC C HAXOXKACHHUEM
TCOMETPHUUYCCKUX BCIUYHH.

11-i1 kiaace



OmnepupoBaTh NOHATHAMU: HIWIMHAPHYECKAs TIOBEPXHOCTh, 00Pa3yIOLIHe HITHHIPUICCKON
MOBEPXHOCTH; IIMJIMHP; KOHMYECKAsi HOBEPXHOCTh, 00pa3yrolue KOHMYECKOM MOBEPXHOCTH,
KOHYC; cpepruecKasi HOBEPXHOCTb.

Pacrnio3naBars Tena BpaiieHus (IUIMHAP, KOHYC, cdepa u miap).

OOBSCHATH CLIOCOOBI MOJTYYSHHUS TEJl BPAILICHHSL.

KrnaccuduimpoBars B3anMHOE PacIioiokeHHe c(hephl U TIOCKOCTH.

OHepI/IpOBaTI) TIOHATUSAMU . IHElpOBOfI CCIMCHT, OCHOBAHUC CEITMCHTA, BBICOTA CETMCHTA,
LIaPOBOM CIIOM, OCHOBAHME LIAPOBOI0 CJIOS], BBICOTA IIAPOBOTO CJIOSI; IIAPOBOM CEKTOP.

Boruncnsate 00beMBI 1 TUIOIIA I TIOBEPXHOCTEH TE BPALEHHs], TEOMETPUUECKHX TeJl C
MpUMEHEHHEM (POPMYIL.

OnepupoBaTh NOHATUSAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy U OMHCAHHBIN 0KOJIO ChEpHI,
cdepa, BUcaHHas B MHOTOTPAaHHUK WJIN TEJIO BPALEHUSI.

BreauciaaTe cooTHOIMEHNS MCXKIY IIoIaasIMHn HOBerHOCTeﬁ 1 00beMaMu HO}IO6HLIX TECII.

N300paxaTs n3yyaemble GUTYphl OT pyKH U C IPUMEHEHHUEM MTPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbimosiHsTh (BBIHOCHBIC) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUSI TEJ BpaIlCHHUS.

W3Bnekarb, MHTEPIPETUPOBATH U MPE0OPa30BbIBATH HH(OPMALIHIO O TPOCTPAHCTBEHHBIX
reoMeTpHUeCcKUX Urypax, npeAcTaBIeHHYIO Ha YepTekaxX U pUCYHKaX.

OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BemoausTe I[eﬁCTBI/IH CJIOKCHH BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKCHHUS BEKTOPA HA
qHucCiio, O6’B§ICH5[TB, KaKUMHU CBOMCTBAaMHU OHH 06naz[a}oT.

HpI/IMeHHTB IIpaBHJIO IMapaJUICICIIUIICAA.
OHepI/IpOBaTB MOHATHUAMU: JCKAPTOBbI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb
BCKTOPA, PaBEHCTBO BEKTOPOB, KOOPANHATHI BEKTOPA, YIrOoJI MCKAY BEKTOPaAMH, CKAJIIPHOC

IIPOU3BCACHUC BEKTOPOB, KOJJIMHCAPHBIC U KOMIIJIAHAPHBIC BCKTOPLI.

Haxoauts CYMMY BCKTOPOB U IMPOU3BCACHUEC BCKTOPA HA YUCJIO, YT'OJI MCKAY BEKTOpaMH,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP MO ABYM HCKOJIUIMHCAPHBIM BCKTOPAM.

3a,Z[aBaTI> IIJIOCKOCTb YPAaBHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOPpANHAT.

HpI/IMeHHTB TCOMETPHUUCCKUC (I)aKTLI I peICHUA CTCPCOMETPUICCKUX 3a1a4,
npeamnojararomux HECKOJLKO IMIaroB pelICHusd, €CJIN YCJIOBUA ITPUMCHCHU 3a1aHbI B SIBHOI

dopme.



Pemate HpOCTCfH.HPIC TCOMETPHUUICCKUC 3a/Ia41 HAa IPUMCHCHHUEC BCKTOPHO-KOOPAUHATHOI'O
METoaa.

Pemate 3aJa4M Ha J0Ka3aTCJIbCTBO MaTEMaTUYCCKUX OTHOIIICHUM U HaX0XJICHUC
reOMETPHUICCKUX BCIUYHH 110 06pasuaM HJIN aJIrTOpUTMaM, MPpUMCEHAA U3BCCTHBIC MCTO/IbI
IIpH PCIICHUHN CTAHAAPTHBIX MATEMATUYCCKUX 3a/1a4.

[IpuMeHATH mpocTENINE IPOrPaMMHBIE CPEACTBA U IIEKTPOHHO-KOMMYHHUKALOHHBIE
CUCTEMBI IIPH PELIEHUHU CTEPEOMETPUUECKUX 3a1ad.

HpI/IBOZ[I/ITI) IMPpUMEPBI MATEMATUYCCKUX SaKOHOMepHOCTef/'I B IIpHUPOAC U )KU3HU,
pacrno3HaBaTh NPOABJICHUC 3aKOHOB T'COMETPUHN B UCKYCCTBC.

[IpumeHATHh NOJIydeHHBIE 3HAHUS HA TPAKTHKE: aHAIU3UPOBATh PEATIbHBIE CUTYAllUU U
MPUMEHATh U3YYEHHBIE MTOHATHS B MPOLIECCE MOUCKA PEIICHHUS MAaTEMaTUYECKU
chopMyIUPOBAaHHOM MPOOJIEMBI, MOJACITUPOBATH PEATbHBIE CUTYAIlUH Ha SI3bIKE TEOMETPUH,
HCCIIEIOBATh MMOCTPOEHHBIE MOJIEIH C UCIIOJIB30BAaHUEM T€OMETPUUYECKHUX MMOHITUN U TEOPEM,
ammapara aJreOpbl; pemaTh MPaKTHYECKUE 3a/1a4uH, CBA3aHHBIE C HAXOXICHUEM
r€OMETPUYECKUX BEITUYHUH.

Coaepxxkanue y4eOHOro Kypca

10-1 kJacce

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TTOHATHS CTEPCOMETPHH. Tqua, mpsAmasd, IJI0CKOCTb, IIPOCTPAHCTBO. ITonstre 00
AKCMOMATHYCCKOM ITOCTPOCHUH CTCPEOMETPHUH. AKCUOMBI CTCPEOMETPUH U CJICACTBUS U3
HHX.

B3anMHoOe pacmnoioxkeHre IpsIMBbIX B TPOCTPAHCTBE: MEPECEKAIONTUECS, TTapaJUICIbHbIC U
CKpenuBaroIrecs npsameie. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTRBE:
napajuieJbHbIE IPSMBIC B POCTPAHCTBE; MAPAIIEIBHOCTD TPEX MPSIMBIX; TapPALICITbHOCTh
MPSIMOM U TUIOCKOCTH. YTJIBI C COHANPABICHHBIMU CTOPOHAMHU; YTOJl MEXTy MPSIMBIMHU B
npocTpaHcTBe. [lapamiebHOCTh MIJIOCKOCTEH: mapauIebHbIe IJIOCKOCTH; CBOMCTBA
napajuieNnbHbIX iockocTel. [Ipocreiinme npocTpaHcTBEHHbBIE (GUTYPHI HA MJIOCKOCTH!
TeTpasdp, KyO, napaienenumne; moCTpOeHUE CEYCHHI.

[lepnieH IMKyIAPHOCTD NMPSMO U IJIOCKOCTH: MEPIIEHAUKYIISIPHBIE NPSMBIE B IIPOCTPAHCTBE,
IpsIMbIE MapajuiebHble U NePIEHIUKYIISPHBIE K IIOCKOCTH, IPU3HAK NepIEHANKYIIPHOCTH
IIPSIMOM U TJIOCKOCTH, TEOpEMa O MPSIMON NEPIIEHAUKYIIAPHON IIJIOCKOCTH. YTJIbI B
MIPOCTPAHCTBE: YroJl MEXAY MPSIMON U MJIOCKOCTBIO; ABYTPaHHbIN yroJ, TMHEHHBIN yroJ
IBYTpaHHOrO yria. [lepneHukyisp 1 HaKIOHHBIE: PACCTOSIHUE OT TOUKH JI0 INIOCKOCTH,
paccTostHie OT IPSIMOM JI0 TUNIOCKOCTH, MPOEKIUs (PUTyphl Ha MIOCKOCTb.
[lepnieHIMKyIAPHOCTD INIOCKOCTEN: PU3HAK NEPIIEHANKYIIPHOCTH ABYX IJIOCKOCTEH.
Teopema o0 Tpex nepneHAUKYIsIpax.

MHoOrorpaHHuKHU



IToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHUKA, BBIITYKJIbIE U HEBBIIIYKJIbIE
MHOTI'OIPaHHUKH; pa3BEPTKa MHOTOrpaHHUKa. [Ipu3Ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAaHUS IPU3MBI; IIpsIMasi U HAKJIIOHHAs! IPU3Mbl; OOKOBas U MOJIHAas [IOBEPXHOCTD
npusMmsl. [lapamnenenunes, npsMOyroiabHbIi napauieenuIen 1 ero ceorcrea. [Inpamua:
N-yroJjibHas MUpaMuJia, TPaHU U OCHOBAHUE MUPaMUbl; OOKOBasl U MOJIHASL IOBEPXHOCTh
MMpaMU/ibl; IPAaBUJIbHAS M yCEUEHHAsl MUPAaMUJIa. DJIEMEHThI IPU3MbI U UPaMUJIbIL.
[IpaBHuiIbHBIE MHOTOI'PAHHUKU: ITOHATHE IIPAaBUIILHOTO MHOTOTPAHHMKA,; IIPABUIIbHAS IIPU3MaA
U NIpaBUJIbHAS IMPAMHU/JIA; IIPaBUJIbHAS TPEYTOJIbHAS NUPAMUIA U IPABWIIBHBIN TETPASP;
ky0. [Ipencrasienne o mpaBUIBHBIX MHOTOTPAaHHHUKAX: OKTAdIp, JOJCKAdAP U HKOCAMIP.
Ceuenust npu3Mbl U IUPAMUJIBI.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, MPSAMOM, MIIOCKOCTH.
DneMeHTbl CUMMETPUH B TUpaMUJax, napajuieienurneiax, paBuIbHbBIX MHOTOTpaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pelpa, aquaroHanu, yrisl. [lnomans 60koBoit
ITIOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSMOM IIPU3MBI, IUIOIIA/Ib OCHOBAHUM, TEOpEMA O
OOKOBOU MOBEPXHOCTH MPSIMON MPpU3MBI. [110111a/16 GOKOBOI MOBEPXHOCTH U MTOBEPXHOCTH
MIpaBUJIBHOM MUpaMU/Ibl, TEOpEMa O IUIONIa N yceueHHoH nupamusl. [lonsatue o0 oObeme.
O6beM nupamubl, IPU3MBI.

[TonoOHbIe Tenma B ipocTpancTBe. COOTHOIICHUS MEXKTY ILIOIIAIMU TIOBEPXHOCTEH,
00beEMaMH TTOI0OHBIX TEJI.

11-1 kiace

Tena Bpamenust

Hunuuapudeckas MOBEPXHOCTh, 00pa3yrolye MWJINHIPHIESCKON TTOBEPXHOCTH, OCh
HAJIUHIPUYECKOW moBepxHoCcTH. L{umuHIp: ocHOBaHUS M OOKOBas IOBEPXHOCTD,
o0pa3syrolas 1 0Ch; IJIOIIAlb OOKOBOM M IMOJTHOM MMOBEPXHOCTH.

Konnueckas ITOBCPXHOCTD, 06pa3y10H11/Ie KOHHYECKOM IOBEPXHOCTH, OCh U BEpUINHA
KOHHYECKOM IIOBEPXHOCTH. KOHYC: OCHOBaHHEC U BEPIINHA, 06pa3y}oma>1 U OCh, IJIOIIAJb
OOKOBOM M IOJHO IIOBCPXHOCTH. Y ceueHHbIH KOHYC. 06pa3yI0mI/Ie U BBICOTA; OCHOBAHUA U
OoKkoBas IIOBCPXHOCTD.

Cdepa u map: ueHtp, paauyc, IuamMeTp; oAb moBepxHoctu chepsl. Bzanmuoe
pacnofioxkeHue cdepbl U MI0CKOCTH; KacaTellbHas IJI0CKOCTh K cepe; MmIomaas cepsl.

I/I306pa)KCHI/Ie TCJI BpalllICHUS HA TIIIOCKOCTH. P%BepTKa HUINHApPA 1 KOHYCA.

KOM6I/IHaI_[I/II/I TCJI BpalllCHUA 1 MHOTOTPAHHHUKOB. MHOFOFpaHHI/IK, ONMCAHHBIN OKOJIO CCI)CpBI;
C(pepa, BIIMCAHHAAg B MHOT'OT'paHHUK, WUJIH TCJIO BPALLICHHA.

[Tonsitre 06 o6beme. OcHOBHBIE CBOMCTBa 00beMOB Tell. Teopema 06 oOobeme
MPSIMOYTOJIBHOTO TapauIesIeuIea u clieAcTBUs u3 Hee. O0beM IIMHApa, KoHyca. O0bem
1apa ¥ mioajpb chepsl.



[TooOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MKy TUIOIIAASIMH TOBEPXHOCTEH,
o0BbeMaMHU IO JOOHBIX TE.

Ceuenus nuuHIpa (MapauieIbHO U MEPIICHANKYIISIPHO OCH), CEYCHUS KOHYCa
(mapasuienpHOE OCHOBAHUIO U ITPOXO/IIIEe Yepe3 BEPIINHY), CEUSHHUS Iapa.

BeKTopr H KOOPpAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B ipocTpaHcTBe. Cl10KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOPA HA yucio. Pa3noxenne BEKTOpa 110 TpeM HEKOMIUIAHAPHBIM BeKTopaM. IIpaBuio
napajurenenumnena. Penenue 3a1ad, CBA3aHHBIX C IPUMEHEHUEM IIPABUII IEHCTBUM C
BekTopamu. [IpsMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpa.
[Ipocreiimue 3a1a4n B KOOpAMHATaX. YT0JI MeXAy BekTropamu. CKajsspHOE POU3BEACHNE
BEKTOPOB. BrIuncieHue yrioB Mexay NpsAMbIMH U INIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN
METO/ IIPH PEILICHUU T€OMETPUIECKUX 3a1ay.

Temarnuyeckoe IIAHNPOBaHME

wr
10-i kJaacc
HanMeHoBAHMe KoanuecTBO YacoB JJIeKTPOHHBbIE
Ne a31eJ10B U TeM (unposnie)
wnlP Beero Konrpoabnbie | [IpakTuyeckue | ggpazoparennHbie
IIpOFpaMMbI paﬁOTbl paﬁOTbI pecyp(:b]
DJIEKTPOHHBIN
00pa3zoBaTeIbHBIN
pecypc «/lomarinue
3aganus. CpegHee
1 Beenenue B 10 oO1ee
CTEPEOMETPHUIO oOpa3zoBaHue.
I'eomerpus», 10-11
kiacc, AO
«U3parenscTBO
"[IpocBemienue''»
Tpenaxep «O0m1aKo
[IpsiMble U TIOCKOCTH p N p
B IIPOCTPAHCTBE SHAHMID.
2 Half aJ'IJ'IepJ'ILHOCT.L 12 1 Maremaruka. 10
. kiacc, OO0
MPSIMBIX U IJIOCKOCTEN '
«DuszukoH J1ad»
[lepneH UK YIAPHOCTD
3 P AUKYIIAP > 12 <...>
MPSIMBIX U IIOCKOCTEN
VYTiel MEXIY
4 10 1 <.>
MPSIMBIMU U




IUIOCKOCTSIMH
5 | MHOrorpaHHuku 11 1 <..>
6 O0BeMBI 9 1 < >
MHOTOTPaHHUKOB
7 [ToBTOpEHUE: ceuenus, 4 1 < >
PaCCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO
YACOB I10 68 5 0
[TPOTPAMME
11-i kaacce
KonuvecTBo yacos JJIeKTPOHHbIE
HauMeHoBanue
. a3[1eJ10B H TeEM (wnpponnie)
w/m | PA3A Beero | KOHTPOabHbIE | TIDAKTHYECKHE | oGpasoaTenbHbie
HpOrpamMmbl paGoThI padoThbl pecypebl
DJIEeKTPOHHBIN
00pa3zoBaTeIbHBIN
pecypce
«Jlomaraue
3aganus. CpegHee
1 Tena Bpamenus 12 oO1ee
oOpaszoBaHue.
I'eomerpusi», 10—
11 knacc, AO
«3naTenscTBO
"[IpocBemenue''»
Tpenaxep
«O01aKo 3HaAHUN.
2 O0BeMEI Ten 5 1 Maremaruka.
11 xiace, OO0
«Dusuxon JIadby»
Bexkropsl u
3 KOOP/JMHATHI B 10 1 <.>
MIPOCTPAHCTBE
[ToBTOpenue,
4 000011IeHHE, 7 1 < >
CHCTEMATHU3aIIH
3HAaHUU
OBILIEE KOJIMYECTBO 34 3 0

YACOB I1O0




I[TPOTPAMME




